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(54) YCTPOttCTBO KOHTP0J1H H yilPABJlEHHH 
TEXHOJ10IWECKHM KOMJUIEKCOM JIJIK HAM0T- 

(57) H3o6peTeHHe othochtch k aBTOMa- 

THKG H BbWHCJTHTeJlbHofl T6XHHKG H MO- 

*eT 6wtb HcnojibaoBaHo b cHCTeMax yn- 

paDJieHHH aBT0MaTH3HP0BaHHblMH TeXHO" 

norKMecKHMH KOMnnexcaMH ^jth npons- 

BOACTBa HaMOTOMHbDC Ha AeJIHft . Uejib 

H3o6peTeHHH - pacnmpeHHe o6jiacTH npn- 
MeHeHiw ycTpottcTBa. IIocTaBJieHHaH qejib 
AOCTHraeTCH reM, mto b H3BecrHoe ycT- 



Hao6peTeHHe othochtch k asTOMaTH- 

Ke H BMTOCJIHTeJIbHOtt TeXHHKe H Moxet 

6wTb HcnoJibaoBaHo b CHCTeMax ynpaBJie- 

HHH aBTOMaTHSHpOBdHHUMH TeXHOJIorHwe- 
CKHMH KOMOneKCaMH JVIH npOHSBOffCTBa 
H aMOTOMHbtX HaaenHft. 

IJenb H3o6peTeHHH - pacnmpeHHe 06- 
JiacTH npHMeneHHH ycTpoftcTBa. 

Ha $>Hr. 1 npHBeneHa $yHKUHOHanb- 
Han cxeMa ycTpoftcTBa; Ha dwr. 2 - 

aJiropHTM 4>yHKAHOHHpOBaHHH ycTpoftcT- 



poflcTBo, coAeprcanjee nporpaMMHbri) 
6aok ynpaBAeHHH, 6jiok onepaTHBHoil 
naMHTH, nepBMtt h btopoh nocJieAOBa- 
TejibHwe HHTep^eftcw, AHcnneft, nepBbift, 
BTopoH h TpeTHfl napajuienbHbie HHTep- 
4>eftcw, Ta6jio OTKJioHeHRft, 6jtok TafiMe- 
POB, KoHTpo/inep npepbmaHHft, irynbT yn- 
paBJieHHH, 6aok neqa™, aneMeHT -HJ1H, 

AortOJlHHTeJIbHO BBeAeHW 6jIOK nOCTOHHHOft 

naMHTH, tieTaepTbift napajuiejibHbifi HHTep- 
<J>eflCj 6jiok naMHTH AHcxpeTHboc cKnia- 
jiob, rpynna astmhkob OTK/roHeHHft, rpyn- 
na arperaTOB, BXJiKmawinHx riocjieAOBa- 
TenbHbift HHTepiJ>eftc, nyjibT . paGoHero 
MecTa, nporpaMMHpyeMbiii KOHTpoJuiep, 
rpynny a^tmhkob noJio»eHHH MexaHH3— 
mob h rpynny npHBOAOB HcnojiHHTejibHbix 

MeXBHH3MOB. BBeAeHHe HOBblX 3J1GM&H TOB 

no3BojiHeT nporpaMMHo ocymecTBJiHTb 
ynpaBJieHHe h KOHTpojib sa xoaom TexHo- 
JiorH^ecKoro npouecca npoHn:*oACTBa H3- 
AejiHH, nerxo nepeHacTpaHBaTb ycTpoft- 
ctbo Ha HOBbifl TexHOJiorntiecKHft nponecc 
h onosemaTb onepaTopa o xoAe Bbinojme- 
hhh TexHojiorHqecKoro npouecca. . 
1 Ta6n. , 14 hji. 



Ba npn pemeHHH aaAa^ kohtppjih h yn- 
paB/ieHHH TexHonorHuecKKM KOMnjiexcoM; 
Ha fcnr. 3 - ajiropHTM $yHKin40HHpoBa- 

HHH. 6/IOKOB yCTpoftCTBa npH BBOAe AaH- 

Hbpc; Ha $Hr. 4 - anropHTM o6pa6oTKH 
h o6MeHa HH^opMauneft Me^Ay CjioxaMH 
ycTpoftcTBa; Ha $Hr. 5 - npHMep koh- 
KpeTHoro TexHHMecKoro pemeHHH npo- 
rpaMMiforo 6noxa 1 ynpaBJieHHHj Ha 
<t>Hr. 6 - to. xe, nocjieAOBaTejibHoro 
HHTep^eftca 4; Ha $Hr. 7 - to «e, 



to 



1661721 



6noKa 8 TaftMepdBj Ha <Jmr. 8 - to *e, 
KoHTpoJmepa 9. npepuBaHHft; Ha djHr.9 - 
to ace, nyjjbTa 10 ynpaBJieHHH; Ha 
$Hr. 10 — to tkb 9 napaanejiiHbix HHTep— 
4>eftcoB 1 3—15 ; Ha 4>Hr. 11 - to *e, 
6jioKa 17 naMHTH AHCKpeTHbix CHrHanoBj 
Ha (J>Hr. 12.- to *e, nyjibTa 21 pa6o*ie- 
ro MecTa; Ha <frnr. 13 - to *e, npo- 
rpaMMHpyeMoro xoHTpojinepa 22; Ha 

(|)Hr. 14 - aJiropHTM (fryHKAHOHHpOBaHHH 

nporpaMMHpyeMoro JiornqecKoro kohtpoji- 
Jiepa. 

YcTpoftCTBo ((J)Hr.1) conep>KHT npo- 
rpaHMHbift 6jiok 1 ynpaBJieHHH, 6non 2 
onepaTHBHoft naMHTH, 6jiok 3 nocTOHH- 
Hptt naMHTH, nepBwft nocJieAOBaTejibHbitt 
HHTep$eftc 4, AHcnneft 5, TpeTHtt napaji- 
nejibHMft HHTep^eftc 6, Ta6jio 7 otkjio- 
HeHHft, 6jiok 8 TaftMepoB,„KOHTpojinep 9 
npepwBaHHft, nyjibT 10 ynpaBJieHHH , bto- 
Poh nocjienoBaTejibHbift HHTep4>eftc 11, 
6jiok 12 ne^aTH, BTopoft 13, MeTBep- 
Tbift 14 h nepBbril 15 napajuiejiBHbie hh- 
Tep<j>eficbi, 9J16M6HT HJ1H 16, 6jiok 17 na- 
MHTH nHCKpeTHbix cHrHanoB, rpynny nar- 

MHKOB 1 8 OTKJTOHeHHft H flJIH Ka*AOrO 

arperaTa 19 TexHonorHMecxoro KOMnjiex- 
ca - nocjieAOBaTenbHwft HHTep^efic 20, 
nyjibT 21 padoMero MecTa, nporpaMMHpy- 
eMbifi KOHTpojinep 22, rpynny a&tmhkob 
23 nojioJKeHHft MexaHHSMOB h rpynny npn- 
BOAa 24 HcnonHHTexibHbix MexaHHSMOB, 
niHHy 25 aAPeca h wnny 26 AaHHbtx (no- 

3HAHHMH 27-52 0603HaMeHbI CBH3H MeacAy 

6noxaMH) ♦ 

; IIporpaMMHbift 6jiok 1 ynpaBJieHHH 
(*Hr.5) coAepacHT reHepaTop 53 Taxto- 
Bbix HMnyjibcoB, AeHTpajibHbifl npoueccop- 

Hblft SJieMeHT 54, CHCTeMHblft xoHTpoJuiep 

55 h KHomcy 56 c6poca. 

IIocjieAOBaTenbHbitt KKTep$eftc 4 
(*«r.6) coAepHHT AeimifcpaTop 57 aAPe- 
ca, HHTep<J>eflc 58 cbhsh, renepatop 59 
CHHxpoHMnynbcoB nepeAaTMHxa h npneM- 

HHKa, BXOAHOtt 60 H BbKOAHOft 61 yCHJIH- 

TejiH KdHanoB * 

Ejiok 8 TaftMepOB (*Hr.7) coAepauiT 
reHepaTop 62 cexyHAHbix HMnynbcos, Ae- 
niH^ipaTop 63 aApeca h nporpaMMHpyeMbie 
TaftMepw 64 4 h 64^, 

KoHTpoJinep 9 npepuBaHHft (&Hr.8) 
coAepwHT AemH4ipaTop 65 aAPeca h npo- 
rpaMMHpyeMbift KoHTpojuiep 66 npepbma- 

HHft, 
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IlynbT 10 ynpaBJieHHH (<&Hr,9) co- 
Aep^HT KHonKy 67 nycxa, KHonxy 68 oc» 
xaHOBa ycTpoftcTBa, nepBbrft 69 - tieT- 



BepTwfl 72 3 jieMeHTbi H-HE, sneMeHT 
HJIH 73 h Tpiirrep 74. 

IlapajiJiejibHWH HHTep$eftc 13 (*Hr. 10) 
CQAfcpwHT AemH^paTop 75 aAPeca h hh- 
Tep4>eftc 76 nepH$epH#Hbix ycTPoftcTB. 
IlapajineJibHbift HHTep<j>eftc 14 (<j>Hr.10) 
coAepxHT AenmifrpaTop 77 aApeca h hh- 
Tep4»eftc 78 nepHtfcepHRHwx ycTpoftcTB. 
napajureJibHbift HHTepfceftc 15 (*Hr.10) 
coAep*HT AemH^paTop 79 aApeca h hh- 
Tep*eflc 80 nepHAepntfHbix ycTpoftcTB. 

Bjiok 17 naMHTH AHCKperawx cnr- 
HanoB OfcHr. 11) coAepatHT nepByio 81^ 
. .., 81 m , h BTopyio 82< , 82 n rpyn- 
nw TpHrrepoB h nepByio 83^,...,83 m H 
BTopyio 84 4 ,...,84 n rpynnbi sneMeHTOB 
HJIH. 

IlyjibT 21 pa6otiero MecTa (^nr.12) 
coAep*Ht nepBbift 85 h BTopoft 86 ycH- 
JiHTenH^ nepBbift 87 sneMeHT HE, nep- 
Bbift 88 - TpeTHft 90 3JieMeHTbi H-HE, 
BTopotf 91 3JieMeHT HE, MeTBepTbift 92 - 
niecToft 94 3neMeHTbi H-HE, TpeTHfi 95 
3JieMertT HE, ceAbMoft 96 - AeBHTbift 98 
3JieMeHTw H-HE, MeTBepTbtft 99 3jieMeHT 
HE, nepByio 100 h BTopyio 101 jiaMnu ; 
nepsyio 102 - weTBepTyio 105 khojikh » 

npoirpaMMHpyeMbiH KOHTpojinep 22 
(*Hr.13) coAepwHT nporpaMMHbitt 6jiok 

106 ynpaBJieHHH, 6jiokh onepaTHBHOH 

107 h nocTOHHHott 108 naMHTH, nocjie- 
AOBaTejibHbifi HHTep$eflc 109, nepBMft 
110 h BTopoft 111 napaJijiejibHwe hh- 
Tep^eficw/ 

ycTpoftcTBo pa6oTaeT cJieAyKmmM 06- 

pa30M. 

B 6jiok 3 nocTOHHHoft naMHTH 3ann- 
CbmaioTCH Bee nporpaMMW kohtpojih h 
ynpaBJieHHH ycTpoftcTBOM. B naMHTb npo- 
rpaMMHpyeMbix JiortraecKKx KOHTpoJine- 
Pob 22 sanHCbiBajoTCH nporpaMMbi yn- 
paBneHHH nepeMen;eHHeM MexaHH3MOB 
KawAoro arperaTa 19. Kaxjioh npo- 
rpaMMoft npeAycMaTpHBaeTCH BbinoJiHe- 
HHe anropHTMa ynpaBJieHHH cooTBeTCT- 
ByjcmHM arperaTOM 19 nocjieAOBaTenb- 
hom no maraM, npH 3Tom b saBHCHMo— 

CTH OT KOMOHHaUKH CHTHajlOB A3TMHKOB 

23 jionomeHHH Me x a HH3 mo b , ycTaHOBneH- 
HbuTHa arperaTe 19, o6ecneMHBaeTCH 

BbWa^a Heo6xpAHMbDC KOMaKA BKJDOKeHHH . 

npHBOAOB 24 HcnoJiHHTejibHbix MexaHHs- 
mob. KpoMe Toro, b Ka^AoA nporpaM- 
Me opraHHsoBaH c^ctmhk maroB, coAep- 
XHMoe KOTpporo HHKpHMHHHpyejCH no- 
cne oTpaGoTKH oiepeAHoro mara npo- 
rpaMMbi. TaKHM q6paapM, b KaxcAMft mo- 
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MeHT BpeMeim Ha arperaTe 19 Bbinoji- 
HneTCH mar nporpaMMbi, HOMep KOToporo 
Ha eAHHHuy MeHbme qncjta, 3anncaHHo- 
ro b cweTMHKe maroB. 

IIpH BKjnoMeHHH ycTjioftcTBa nporpaMM- 
Hbift 6jiok 1 ynpaBJieHHH Ha BbixoAe 31 
4opMHpyeT HMnynbc, no KOTopoMy 6jio- 

KH yCTpoflCTBa yCTaHaBJlHBaWTCH B hc- 

xoAHoe noji03K6HH6 (onepaTop 1, <J>Hr.2), 
nocne Hero nporpaMMHbift 6jiok 1 ynpaB- 
JieHHH BbmoJiHHeT nporpaMMy HHHUHajiH3a- 
UHH peHHMOB 6/IOKOB 4, 6, 8, 9, 11, 
13, 14 h 20 (onepaTop 2, i|>Hr.2). 

fljiH nocJieAOBaTeJibHbix HHTepcfceftcoB 
4, 11, h 20 aanaeTCH acHHxpoHHbift 
pejKHM ABycTopoHHeft OAHoBpeMeHHoft ne- 
penaMH AaHHbix • JUin napaJuienbHbix hh- 
Tep^eAcoB 6 h 15 Bee Kanajibi nepeBo- 
Ahtch b pe>KHM BbiBOAa, nepsbift KaHan 
napa/iJienbHoro HHTepfceftca 14 - b pe- 
»hm BBOAa, btopoh xaHan - b pexHM 
BbmoAa AaHHbix. Bee Kananbi napajuiejib- 
Horo HHTep^eHca 15 cnrHajioM cfipoca 
nepeBOAHTCH b peacHM bboas • 

fljifl raftMepoB Snoxa 8 .BaAawTca Be- 

J1HMHHW MHCJIOBblX yCTaBOK . J^IH KOHTPOJI- 

Jiepa 9 npepwBaHHH. 3aAa»TCH HaqaJibHwe 
aApeca noAnporpaMM Q6cjiywHBaHHH npe- 

pblBaHHH • 

3aTeM nporpaMMHbift 6jiok 1 ynpaBJie- 
HHH HaMHHaeT oTpa6oTKy nporpaMMbi 
BBo«a CMeHHoro 3aA&HHH , aanHcaHHOH b 
6jioxe 3 nocTOHHHOH naMHTH (onepaTopbi 
3-7, 4>Hr.2). C noMombW k jia b Ha Typbi ahc- 
njien 5 onepaTop bboaht ahh xa*Aoro hc- 
noJiHeHHH HSAejiHH, npeAycMOTpeHHoro k 
H3 roTOB/ieHHK) Ha xaawoM H3 arperaTOB 

19 B COOTBeTCTBHH CO CMGHHblM 3aAa- 

HHeM, nJiaH, TaKT BbinycKa h napaMeTpu 
HSAejiHH (nepeMeHHyio *iacTb nporpaMMbi 
paCoTbi arperaTa 19: HanpHwep, npn Ha- 
MOTKe CTaTopoB anexTpoABHraTejiefi bbo- 
AHtch KOJiHnecTBo rpynn KaTymeK, noA- 
Jieacamnx H3 roTOBJieHHio b uHxne, KojiH^e- 
ctbo KaTymex b rpynne, mhcjio bhtkob 
b xaTymxax h t.a»), a Taxxe AonycTH- 
Mwe BenHtiHHbi 6paxa no bhasm b napTHH 

H9AejlHft • 

Bboa sthx AaHHbix ocymecTBJineTCH 
b AHanoroBOM peacHMe nyTeM aanpjmeHHH 
Ta6jiKu, nocneAOBaTenbHo HHAHUHpyeMbDC 
Ha 3Kpane AHcnnen, npHMeM saHocHTc* 
HHcnoBoe 3HaneHHe 3anpamHBaeMoro. na- 
paweTpa b MecTo Ta6jiHAbi, yxaaaHHoe 
MapxepoM. Kasyjbift chmboji yxaaaHkbix 
AaHHbix nepeAaeTCH nepeAaTMHKOM AHcn- 
nea 5 b nocnefloBaTejibHOM KOAe Ha bxoa 
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npHeMHHxa nocneAOBaTenbHoro HHTep- 

(fcefiCa 4 (jlHHHH CBH3H 36) . 

riocjieAOBaTeJibHbiH koa, nocTynHBnwft 
Ha bxoa HHTep<t>efica 4, npeo6pasyeTCH 
nocjieAHHM b napaJuiejibHWH koa, koto- 
pwft no niHHe 26 AaHHbix nocTynaeT b 
nporpaMMHbift 6jiok 1 ynpaBJieHHH, a 3a- 
TeM b BbiAeneHHyro 30Hy 6noKa 2 onepa- 

THBHOft naMHTH , 

3anycK ycTpoftcTBa b pa6oTy ocynje- 
cTBJineTCH onepaTopoM HamaTHeM coot- 
BeTCTByKmeft KJiaBHum (onepaTopw 3, 18, 
19 H 20) Ha nyjibTe 10 ynpaBJieHHH, 
b pesyjibTaTe Mero Ha ero BbixoAe 40 
BoaHHKaeT CHrHaji pa3peineHHH pa6oTbi 
6noKa 8 TaftMepoB, a Ha BbixoAe 38 
4>opMHpyeTCH CHrHan, KOTopbifl xiepea 
KOHTpoJtJiep 9 npepbiBaHHft nocTynaeT 
no cbh3h 34 b nporpaMMHWH Ojiok 1 
ynpaBJieHHH. 

. Ilo 3TOMy CHTHany nporpaMMHbift 6jtok 
1 ynpaBJieHHH nepexoAHT k oTpaGoTKe 
nporpaMMbi BBOAa AaHHbix b nporpaMMH- 
pyeMbie KbHTponjiepbi'22 Ka^Aoro H3 
arperaTOB 19 (onepaTopw n-i7) f npH 
;3Tom hs 6jipKa,2 onepaTHBHoft naMHTH 
(no niHHe 26 AaHHbix, nporpaMMHbift 6aok 
1 ynpaBJieHHH, nocneAOBaTejibHbift hh- 
30 Tep4>eftc 20 b naMHTb KOHTponnepa 22 
bboahtch nporpaMMa HaMOTKH HcnojiHe- 

HHH H3 A.eJIHH ^ H3 TOTOB JieHHe KOToporo 

ripeAycMOTpeHo nepBbiM b AaHHyw cMe- 
Hy, a H3 Gnoxa 3 nocTOHHHoft naMH- 
TH - ynpaBJiHwmaH HH4>opMai;HH, yc- 
TaHaBJiHBajoman KOHTpoJiJiep b aBToMa— 
THMecxHft pewHM padoTbi. Uhkji pa6oTbi 
Kax^oro arperaTa 19 HauHHaeTCH no 
CHrHany c cooTBeTCTBywmero nyjibTa 
40 21 pa6oMero MecTa, KOTopwft nocTyna- 
eT Ha bxoa 46 nporpaMMHpyeMoro koht- 
pojijrepa 22. 

OTpaCoTKa nporpaMMbi arperaTa 19 
ocymecTBJineTCH b uHKJiHuecKOM pe- 

45 JKHMe, npH STOM B COOTBeTCTBHH C 

nporpaMMoft, 3anHcaHHoft b KOHTpoJiJie- 
pe 22, onpaiDHnawTCH AaTMHKH 23 nojio- 

KeHHft MeXaHHSMOB , npOH3B0AMTCH Jiorn- 
HeCKoe CpaBHeHHe COCTOHHHft BXOAOB H 

50 BbixoAOB h no pe3yjibTaTaM cpaBHeHHH 

BKJIMtjaiOTCH HJIH BblKJHOWaiOTCH Te HJIH 

HHbie npHBOAW 24 HcnojiHHTejibHbix Mexa- 
hh3mob o Ilocjie oTpa6oTKH o^epCAHoro 
mara nporpaMMbi mhcjio b c^eTMHKe ma- 
roB nporpaMMHpyeMoro KOHTpoJiJiepa 22 
yBejiHMHBaeTCH Ha eAHmtiry, a nocne 

OKOHtldHHH AHKJia H3TOTOBJleHHH H3Ae— 

JiHH arperaTOB c BbKOAa 48 nporpaM- 
MHpyeMoro KoHTponjiepa 22 Ha nepBbift 
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bxo/j 6noKa 17 naMHTH AHCKpeTHbix cnr- 
HanoB nocTynaeT HMnynbc. Ha BTopwe 
bxoaw 50 6jioKa 17 nocTynaioT cnrna- 
Jiw ot AaTMHKOB 1 8 oTKJioHeHHA napa- 
MeTpoB HSAejiHfl, ycTaHOBneHHbix na hc- 
nwTaTeJihHOM o6opyAOBAHHH (ne noKa- 

33Ho) . 

IlocjieAHee KOHTpojiHpyer napaMeTpw 
H3AejiHw, onpeAejijieT roAHoe oho hjih 
HeT h BbiKBHAeT, b nocneAHeM cnyMae, 
Ae^eKT HaroTOBJteHHH (npH HcnbrraHHH 
CTaTopoB 3JieKTpoABHraTenett, HanpH- 

Mep OTKHOHeHHe ConpoTHBJieHHH, o6pwB 

npoBOAa, KopnycHoe hjih BHTKosoe sa- 
MbmaHHe CTaTopa), b pe3ynbTaTe Mero 

BKJlWqaeTCH OAHH H3 AaTMHKOB 18. 

Bjiok 17 naMHTH AHCKpeTHbix cnrHa- 
jtob coAepacHT rpynny TpnrrepoB, xa*- 

AWft H3 KOTOPblX 3anOMHHaeT OAHH H3 

CHTHajioB, CToxacTHMecKH nocTynaiopiHx 
b Te^eHHe AHKna Ha era nepBbie h bto- 
pwe bxoah. 

nepBbifi TaftMep 6jioKa 8 c TaKTOM pa- 
6oTw KOMnjiexca ^opMnpyex Ha oahom hs 
bmxoaob 39 CHrHaji npepbiBaHHH (BToporo 
ypoBHn) , kotopuh yepe3 KOHTponnep 9 
npepbiBaHHA, jihhhw CBH3H 34 nocTynaeT 
b nporpaMMbiH 6jiok 1 ynpaBJieHHH, koto- 
pun no 3TOMy cnrnany (onepaTopw 3, 
18, 19, 25 h 26 (4>Hr,2): 

CHHTMBaeT Mepea bxoan 51 pa3pHAOB 
nepBoro xaHajia MeTBepToro napannejib- 
Horo HHTep«J>eftca 14 coAepacHMbe Tpnrre- 
Pob SjioKa 17 naMHTH AHCKpeTHbix cnrna- 

JlOB, 3 3HOCHT B OAHH HS CBOHX BHyTpeH- 

hhx perncTpoB, a saTeM CMHTaHHoe cjio- 
bo nepe a BbixoAM 52 pa3pnAOB BToporo 
KaHana 3Toro »e HHTepfcenca BoaBpa- 
maeT b 6jiok 17 naMHTH AHCKpeTHbix cnr- 
HanoB, ocymecTBHHH ycTaHOBKy b hcxoa- 
HO.e COCTOHHHe hmchho Tex Tpnrrepos, 
c KoTopbix 6mjih nocjiaHw CHrHanw,' 

aHajiH3Hpyer cjiobo, ciHTaHHoe H3 
6jioxa 17 naMHTH AHCKpeTHbix cnrHajiOB, 
h ahh Tex arperaTOB 19, c kotopwx 
nocTynwi cHrHan 06 H3 totob jighhh H3Ae- 
Jihh, ocymecTBJineT UTeHne mcna hs co- 
OTBeTCTsywmeH HweftKH 6noKa 2 onepaTHB- 
hoh naMHTH, npHdaBJieHHe k npoMHTaKHo- 
My MHCjiy eAHHHini h aanHCb b Ty ace 
HueftKy,' aHajzorHMHbiM o6pa30M ocynjecT- 
BnneTCH HaKoruieHHe c Havana cMeHbi Be- 
JiHWfHb! 6paKa Ka^Aoro BHAa, 

aHanH3HpyeT cocTOHHHe o6opyAOBa- 
hhh: ecriH c arperaTa nocTymui cnraan 
p6 HSrOTOBneHHH K3 AejiHH , $hk c Hpy e t c h 
ero pa6oTa, He nocTynHn nepBhift pas - 
OTcyTCTBHe BbinycKa, He nocTynmi bto- 
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Poh paa no^pHA - npocToft arperaTa 

(npOCTOft CMHTaeTCH npH OTCyTCTBHH 

BbinycKa b Te^eHHe 3aAaHHoro TaKTa - 
AByx nocheAOBaTenbHwx ahkjiob kohtpo- 
hh); b nocjieAHeM cnyMae nporpaMMHwfl 
6jiok 1 ynpaBJieHHH wepe3 mHHy 26 ash- 
Hbix, napajiJiejibHbiH HHTep^enc 6 BMAaeT* 
Ha Ta6jio 7 otkjiohshhh kOMaHAy Ha 
BKjno^eHHe cooTBeTCTBywmett cHrHaHbHoft 
JiaMnbij 

aHaAHSHpyeT cjiobo, CMHTaHHoe hs 
SjioKa 17 naMHTH AHCKpefwux CHrHanoB, 
h sanncbiBaeT koa, cooTBeTCTBywmHH pe- 
syjibTaTy.HcnuTaHHH, b onpeAeneHHyro 
nqeftKy. 6noKa 2 onepaTHB ho ^ naMHTH, npn 
3tom b 6noKe 2 onepaTHBHoft naMHTH 
xpaHHTCH peaynbTaTbi aa^aHHoro kojih- 
MecTBa nocjreAHHX HcnbiTaHHtt (pe3yjibr- 

T3TH HCnblTaHHH KOHTpOJlbHOH napTHH) ,* 

BbitinenneT KOJiHMecTBo SpaxoBaHHbix 

HSAejlHH Ka>KAOro BHAa B KOHTpOHbHOH 

napTHH, cpaBHHBaeT c AonycTHMbWH Be- 
JiHMHHaMH h npn HajiHWH npeBbimeHHH 
Mepes mHHy 26 AaHHbix, napannenbHWH 
HHTep^enc 6 nocbinaeT 06 3T om cnrHaji 
Ha Ta6no 7 oTKnoHeHHH, 

cneAHT 3a xoaom BwnonHeHHH nnaHo- 
bbdc 3aAaHHfi KaKAbw arperaTOM 19 ny- 
TeM conocTaBneHHH nnaHOBoro h Aax- 
THqeCKOro KOAHMeCTBa H3Aennft, sa- 
*HKCHpOBaHHbIX B 6noKe 2 OnepaTHBHOH : 

naMHTH, npn hx paBeHctBe nporpaMM- 
Hbtfi Gjtok 1 yiipaBjieHHH Mepe3 mHHy 26 
AaHHbix, napajuientHbiH HHTepcJenc 13 
nocunaeT Ha cooTBeTCTByiomHii nyjibT 21 
padonero MecTa cnrHan BbinonHeHHH sa- 

A3HHH • 

Ilo 3TOMy cnraajiy onepaTop arpe- 
raTa 19 : naacaraeM cooTBeTCTsyKnuen 
KJiaBHmH Ha nynbTe 21 paCo^ero MecTa 
3anpamKBaeT nporpaMMy H3motkh cne- 
nywiuero HcnonHeHHH HsAejiHH, b pe- 
ayjibTaTe ^ero nocTynaeT CHrHan rta 

OAHH H3 BXOAOB 43 paapHAOB OAHOro H3 

KaHanoB napannejibHoro HHTep^enca 
15 h Mepes sjieMeHT HJW 16 Ha bxoa 41 
KOHTpoJinepa 9 npepNBaHHtt, xoToputt 
iopMHpyeT CHrHan npepbiBaHHH (nepBo- 
ro ypoBHn) nporpaMMHOMy 6jroKy 1 

ynpaBJieHHH, KOTOpblH CHHTbffiaeT co- 

AepsHMoe napaJijienbHoro HHTep^enca 
15, onpeAennn oTKyAa nocTyroin 
aanpoc nporpaMMH, a aaTeM oGecnew- 
BaeT aanHcb sanparaHBaeMoft nporpaM- 
mm hs OnoKa 2 onepaTHBHoft naMHTH 
vepea mHHy 26 AaHHbix, nporpaMMHNft 
6jiok. 1 ynpaBJieHHH h nocjieAOBaTenbHbiH 
HHTep*eftc 20 b nporpaMMHpyeMMH koht- 
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parurep 22 naHHoro arperaTa.. 19. Ilo 
OKOHqaHHH aanHCH nporpaMMbi nporpaMM- 
HbiH 6jiok 1 ynpaBJieHHH nepe3 napan- 
JieJibHbift HHTep^eftc 13 Ha nyjibT 21 
padoMero MecTa arperaTa noAaeT cBe- 
TOBOft CHTHaJI h ocymecTBJiHeT H3MeHe- 
HHe aapeca hmghkh 6jioKa 2 onepaTHB- 

HOH naMHTH AJt« HaKOnJieHHH HHfcopMaijHH 

0 BbinycKe AaHHWM arperaToM BbiSpaHHo- 
ro HcnojiHeHHH H3AenHH (onepaTopu 

3, 18, 19 h 22-24). 

B-ropofi TaftMep 6jioxa 8 c tsktom 

1 MHH Ha BTOPOM H3 BblXOAOB 39 <J)OPMH- 

pyeT CHrHaJi npepbisaHHH OrpeTbero 
ypoBHH), no KOTopoMy ocymecTB-nneTCH 
HaKonJieHHe BpeMeHH npocron o6opyAo- 
B3HHR (onepaTopN 3, 18, 19, 27 h 28). 
IIpH 3TOM nporpaMMHbiH 6jiok 1 ynpaB- 
JieHHH : 

Ann Tex arperaTOB 19, aah Koropbix 
3a4)HKCHpoBaH npocToft, ocymecTBJineT 
qTeHHe HHcna H3 cooTBeTCTBytoineft n^efi- 
kh OnoKa 2 onepaTHBHOH naMHTH, npn- 
6aBneHHe k npoMHTaHHOMy *iHcny eAH- 
hhu>i h aanHCb b Ty *e H^eftKy,' 

AJiH Tex arperaTOB, ajih KOTopbix 
3a<J)HKCHpoBaHo pa6owee cocToHHHe, ocy- 

OieCTBJlHeT OMHCTKy COOTBeTCTByWIHeft 

HMeftKH 6jioKa 2 onepaTHBHOH naMHTH. 

KpoMe Toro, nporpaMMHbiH 6jiok 1 
ynpaBJieHHH c MOMeHTa sanycKa ycTpott- 
CTBa b paSoTy nyTeM noACweTa MHHyT- 
Hbix HMnyjibcoB o6ecnetiHBaeT Haxonne- 
HHe b 6jioKe 2 onepaTHBHOH naMHTH Be- 
iiHMHHbi Texyrnero pafiowero BpeMeHH. 

flnn AHarHocTHKH npHMHHbi npocTon 
arperaTa 19 onepaTop c noMomwo xna- 
BHaTypu AHcnjien 5 Ha6npaeT ero HOMep, 
koa KOToporo Mepe3 nocneAOBaTejibHbift 
HHTepfcefic 4 h mHHy 26 AaHHbix nocTy- 
naeT b nporpaMMHbiH Sjiok 1 ynpaBJieHHH. 
IIocJieAHHH tepes mHHy 26 AaHHbix, nocne 
AOBaTeJibHWH HHTepfceftc 20 oSpamaeTCR 
k nporpaMMHpyeMOMy KOHTpoJinepy 22 
BbiSpaHHoro arperaTa 19 h cwiTMBaeT 
coAepmHMoe ero CMeTMHxa maroB. 3a- 
TeM nporpaMMHbiH 6aok 1 ynpaBJieHHH , 
HcnoJibayn b nporpaMMe nojiyueHHoe mhc- 
jio, o6pan;aeTCH k 6jioKy 3 nocTOHHHoft 
naMHTH, CMHTMBan H3 Hero co66n;eHHe 
o npHMHHe npocTon arperaTa (tskhmh 
coo^meHHAMH, nanpHMep, npH HaMOTKe 
. CTaTopoB 3JieKTpoABHraTejieft MoryT 
6biTbr "He noAaH CTaTop", M 06pwB npo- 
BOAa", n HeT noBopoTa cTona", "Ejiok 

j\ H3MOTKH He SaKOHMHJI AHKJI 11 H T.A.), 

h k 6noKy onepaTHBHoft naMHTH, cmhtm- 
Ban H3 Hero BpeMH npocTon arperaTa . 
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19. 3th AaHHwe hs npprpaMMHoro 6jioKa 
1 ynpaBneHHH *^epe3 niHHy 26 AaHHbix, 
nocjieAOBciTenbKbDl mrrep^eftc 4 nocTy- 
na»T Ha snpaH Ancnnen 5. <DyHKijH0HH— 
POBanne ycTpoflCTBa b stom cnytiae on- 
peAejineTCH onepaTopaMH 3-5, 9 h 10. 

Ilo CHrHaJiy KOHTpOAH pHTMa HaMOTKH 

H3AenHH (cHrnajiy npepbmaHHH MeTBep- 
Toro vpobhh) , nocTynaiomeMy ot TpeTb- 
ero TaflMepa 6noKa 8, nporpaMMHbiH 
6nok 1 ynpaBJieHHH no AaHHbiM, Haicon- 
JieHHbiM k AaHHOMy MOMeHTy b 6noxe 2 
onepaTHBHOH naMHTH, BbivifCAner pa3- 
. Hoci'b Me5KAy. BpeMeHeM TexymiiM paGoMHM 
h nojiesHbiM (npoH3BeAeHH6M TaKTa Ha- 

MOTKH Ha paSHOCTb KOJTHMeCTBa H3TO- 
TOBJieHHblX H 3a6paKOBaHHbDC H3AeJlHH) . 

Ecjih 3Ta paaHocTb npeBbmiaeT AonycTH- 
My» BejiHMHHy, nporpaMMHbiA 6aok 1 yn*-" 
panneHHH $opMHpyeT cnrHaji oTKJioH,eHHH 
ot aaAaHHoro pHTMa, KOTopbitf ^epes mH- 
Hy 26 AaHHbix, napaJiJiejibHNH HHTepAenc 
6 nocTynaeT Ha Ta6jio 7 otkjioh6hhh 
(onepaTopw 3, 18, 19, 29 h 30). ycT- 
Pohctbo nosBOAneT noAyqHTb no Tpe6o- 
BaHHio onepaTopa HH^opMauHfo o xoAe. 

HaMOTKH H3AenHft KOMnJieKCOM (cKOJIbKO 
H3A6AHH H3TOTOBJieHO H OCTanOCb H3T0- 

TOBHTb Ha MOMeHT sanpoca, BeJTHMHHy ot- 

KJIOHeHHH OT 3aAaHHOro pHTMa B MHHy- 

Tax, HOMepa arperaTOB, KOTopwe npo- 
CTaHBawT), o npiiMHHe h BpeMeHH npo- 
ctoh b MHHyTax jno6oro arperaTa, o 
6paKoBaHHoft npoAyKi;HH (sejiHWHy. ao- 
nyctHMoro h 4>aKTimecKoro 6paxa b 
KOHTpojibHoH napTHH h c Havana CMeHbl 
AH$4>epeHAHpoBaHHo no BHAaM 6paKa) . 

IIpH 3TOM COOTBeTCTByiOiaHe 3anpOCbl, 

BBeAeHHwe onepaTopoM c noMonu>» xna- 
BHaTypbi AHCnnea 5, nocTynaioT vepes 
nocjieAOBaTejibHbrfi HHTep^enc 4, niHHy 
26 AaHHbix b nporpaMMHbiA 6jiok 1 yn- 
paBJieHHH, KOTopbift b pe3yjibTaTe 06- 

^paCOTKH AaHHWX, HMdOlUHXCH b 6noKe 2 

onepaTHBHoft naMHTH, (J>opMHpyeT hh^op- 
MaAHOHHbiH MaccHB, nocTynaw^Hft tiepea 
mHHy 26 AaHHbix h nocneAOBaTejibHbift 
HHTepieftc 4 Ha 3Kpan AHcmien 5 
(onepaTopw 3-10) . 

B cjryvae bo3hhkhobghhh aBapHft- 
Hofi CHTyauHH onepaTop Ha^cHMaeT Ha 
nynbTe 10 ynpaBneHHH KnaBHmy "CTon", 
b pesynbTaTe Hero KOHTponjiep 9 npe- 
PbiBaHHft nocbinaeT b nporpaMMHbrfi 6jiok 
1 ynpaBneHHH cnrHan npepbiBaHHH (ny- 
JieBoro ypoBHn), Bbi3WBaH orpa6oTKy 
nocneAHHM cooTBeTCTBywmeft nporpaMMK 
(onepaTopw 3, 18, 19, 21 h 33-39). 
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Ho CHrHajiy oKOHMdHHH cMeHM (cnr- 
Hany npepbiBaHHH nnToro ypobhh) , <S>op- 
MHpyeMOMy *ieTBepTbiM raAMepon 6noKa 8 
TaftMepos Gjiok 12 ne^aTH perHCTpnpy- 
eT HToroBbie AaHHwe o pa6oTe KOMnnex- 
ca 3a CMeHy, xoTopwe nocTynaioT hs 
6jiOKa 2 . onepaTHBHoft naMHTH nepes 
nporpaMMHbift 6jiok 1 ynpaBJieHHH, mHHy 
26 AaHHwx h nocJieAOBaTenbHMrt HHTep- 
<i>eftc 11 (onepaTopw 3, 18, 19. 31 
h 32) • 

Ha <Jjnr. 3 tiphbcabh anropHTM (|>yHK- 
UHoHHpoBaHHH nporpaMMHoro 6jioKa 1 
ynpaBJieHHH, 6jioKa onepaTHBHoft 2 h 
nocTOHHHoft 3 naMHTH h HHTeptJ)eftca 

4 npH BBOAe AaHHbK c AHcnjien 5 (Ha 
<tmr.2 - onepaTop 7), 

IlporpaMMHMft 6jiok 1 ynpaBJieHHH 
o6ecnet*HBaeT bwboa Ha 3KpaH AHcnnen 

5 H3 6JIOKa 3 noCTOHHHOH naMHTH HaH- 

MGHOBaHHH otiepeAHoro napaMeTpa 
(onepaTopw 1-14), nocjie Mero ycTpoft- 

CTBO nepeXOAHT B pe«HM OKHAaHHH Be- 

jihmhhh 3Toro napaMeTpa, KOTopyio aoji- 
*eH BBecTH onepaTop c noMomjbio Kjia- 
BrtaTypw AHcnneH 5. 

. IIpneM nporpaMMHbiM 6jiokom 1 ynpaB- 
JieHHH AaHHbix h aaHeceHHe hx b 6jiok 
2 onepaTHBHoH naMHTH ocymecTB/ineTCH 
c noMom.bio onepaTopoB 15-24. OSmgh 
AaHHMMH Meavry nocjieAOBaTejibHWM hh- 
Tep^eflcoM 4 h AHcnneeM 5 ocymecT- 
anneTCH nocneAOBaTeJibHbiM koaom b 

pe»HMe AByCTOpOHHeft OAHOBpeMeHHOH 

nepeAauH (onepaTopw 6, 7 h 16 j 22). 
KorAa nporpaMMHbrii 6jiok 1 ynpaBJieHHH 
HBjineTCH nepeAaromett CTopoHoift, oh 
ocymecTBJineT kohtpojib sa npaswibHo- 
CTbw oGMeHa nyTeM cpaBHeHHH (one- 
paTop 1 1 ) HOCJiaHHOro HHfcopMaUHOHHO- 

ro CHMBOJia c nonyMeHHWM peTpaHcJiH- 
poBaHHMM. IIpH HajmtiHH HcxaateHHH o6ec- 
neMHBaeTCH npexpaneHHe otfMeHa hh- 
4>opMaujHeH (onepaTop 12). BbmojineHHe 
o6MeHa AaHHbWH ocymecTBJineTCH no ko- 
MaHAaM nporpaMMHoro- 6jioiea 1 ynpaBJie- 
HHH. IIpH BbinOJIHeHHH JIK)6oH KOMaHAM 

nporpaMMHWH 6aok 1 ynpaBJieHHH no inH- 
He 25 aApeca BbtAaeT koa aApeca Ha 
bxoaw Toro ycTpofiCTBa, k kotopow 
o6pamaeTCH;' ynpaBJiHronpie ciKrnajiw, $op- 
MMpyeMwe nporpaMMHbiM Gjiokom 1 ynpaB- 
JieHHH, BOSHHxaioT Ha BbixoAax: 
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27 - npH BwnojiHeHHH KOMaKAU ttTeHHH$5 

6jIOKa 3 nOCTOHHHOH naMHTH, 

^ 28 - npH Bbm o ji h e hhh KOMaHAu sann- 
ch b 6aok 2 onepaTHBHoft naMHTH, 



29 h 30 - npH BbinoJiHeHHH KoMaiiA 
3anncH h MTeHHH HH*opMaqHH b nocne- 
AOBaTenbHOM HHTepAeAce 4. 

no mHHe 26 AaHHbix HHdiopMaAHH no- 
CTynaeT c BbixoAOB nporpaMMHoro Sjioxa 
1 ynpaBJieHHH Ha bxoaw Gjioxa 2 onepa- " 
thbhoh naMHTH (xoMaHAa "3anHCb b 
naMHTb 11 ) hjih nocneAOBaTenbHoro HHTep- 
4>eflca 4 (xoMaHAa f, 3anHCb b ycTpoitcT- 

BO BBOAa-BWBOAa") j JW6o C BbKOAOB 

6jioxa 3 nocTOHHHoft naMHTH (xoMaHAa 
"MTeHHe naMHTH 1 ') hjih nocjieAOBaTeJib- 
Horo HHTepieHca 4 (xoMaHAa "HTeHHe 

yCTpOHCTB BBOAa-BbJBOAa 11 ) Ha BXOAW 

nporpaMMHoro Snoxa 1 ynpaBJieHHH. 

B npouecce pa6oTw ycTpoHCTBa Mew- 
Ay ero 6noKaMH ocymecTBJineTCH o6mgh 

AaHHblMH, B03HHKaWlUHMH BO BpeMH BblAOJI— 

hchhh KOMaHA nporpaMMbi (*nr.4). 

npH BKJiK>MeHHH ycTpoficTBa nporpaMM- 
hmh 6jiok 1 ynpaBJieHHH Ha BbixoAe 31 
*opMHpyeT cHrHan c6poca, no KOTopoMy 
6jiokh 4, 6, 10, 11, 13, 14, 15, 17 
h 20 ycTaHaBJiHBaioTCH b HcxoAHoe coc- 
TOHHHe (onepaTopw 1 h 2) . 3aTeM H3 
nporpaMMHoro 6noKa 1 ynpaBJieHHH Ha 
mHHy 25 aApeca nocTynaeT aAPec hmch- 
kh 6jioxa 3 nocTOHHHoft naMHTH, a Ha bw- 
xoa 27 - CHrnaJi mtchhh H3 6noxa na- 
MHTH, b pesyjibTaTe Mero koa KOMaHAW 
hs 6jioxa 3 noCTOHHHOH naMHTH no mHHe 
26 AaHHbix nocTynaeT b nporpaMMHwft 
6aok 1 ynpaBJieHHH (onepaTop 3). IIpo- 
hcxoaht Aemn^pHpoBaHHe KOAa onepaAHH 
(onepaTop 4), a Bee nocneAyKxune Aeft- 

CTBHH nOAHOCTbK) 33BHCHT OT TOrO, 

Kaxan HMeHHo KOMaHAa 6bina BbidpaHa hs 
6noxa 3 noCTOHHHOH naMHTH. 

Bo3MOKHue BapnaHTw nepeAaw hh*op- 
MauHH npeACTasJieHbi b Ta6jiHue. 

. IlporpaMMHbtft 6aok 1 ynpaBJieHHH 
ocym.ecTBJineT Tax*e o6pa6oTxy AaHHwx 
(onepaTopw 56 h 57) , kohtpojib HaronwH 
CHmajia npepwBaHHH nocAe Bwnon He hhh 
KaxAoft KOMaHAM nporpaMMw, nepexoA k 
cooTBeTCTBywmeil noAnporpaMMe o6cjryjKH- 
BaHHH (onepaTopw 58-60) h BoaBpaT k 
npepBaHHoft nporpaMMe (onepaTopw 54 
h 55). . 

nporpaMMHbift 6aok 1 ynpaBJieHHH 
(<&Hr.5) ocymecTBJiHeT aApecaunw 6no- 
'kob ycTpoftcTBa, o6MeH HH^opMauaeft 

C HHMH no JfKHHHM IUHHW AaHHNX, AOTH— 

MecKyio oCpaCoTKy HH*opMauHH h pean- 
AHio Ha TpeSoBanHe npepwsaHHH xoAa 
BwnonHeHHH nporpaMMw. He h TpajibHwft 
npoi;eccopHMft 3Jie M eHT 54 (Jnoxa pa6o- 
TaeT ot TaKTOBWx HMnyAbcoB reHepa- 



n 



1661 721 



Topa 53, nocTynawnwx Taxace. Ha bxoa 
32 nporpaMMHoro 6jioxa ynpaBJieHHH. 
Uph no^atie nHTaHHH hjih HaxaTHH 
khohkh 56 reHepaTop 53 Bbipa6aTMBa- 
ex CHrHa/r c6poca, KOTopwft noCTy- 
naeT Ha bwxoa 31 h o6ecnenHBaeT 
ycTaHOBKy neHTpajibHoro npoueccop- 
: Horo 3JieMeHTa 54 b ncxoAHoe coctoh- 
HHe, nocjie qero oh HatwHaer <J>yHKqHo- 

HHpOBaTb C HyjieBOft HMeflKH naMHTH . 

JlocTyn k nporpaMMe, pacnonoHeHHwft 
b 6jioKe 3 nocTOHHHotf naMHTH, ocy— 
mecTBitneTCH nyTeM o6paineHHH k no- 
cneAOBaTe/ibHbiM HHenxaM naMHTH. IIpH 
3Tom Ha niHHy 25 bhboahtch coAep*H- 
Moe CMer^HKa KoMaHA AeHTpajibHoro npo- 
; ueccopHoro aneMeHTa 54. YnpaBJieHHe 
hotokom AaHHbix Ha mHHe AaHHbix ocy- 
mecTBJiHeTCH CHrnajiaMH npHeka I1M h 

BbWaMH B/I HH*OpMaUHH, BblAa B a e MbTX H3 

ueHTpajibHoro npoueccopHoro 3JieMeHTa 
|54. B KOHue nepBoro TaKTa xaacAorq 
MamHHHoro uHKJia AeHTpajibHwft npo'uec- 
cophmr 3/ieMeHT 54 nocwnaeT Ha niHHy 

AaHHblX HH^oPMaUHK) O COCTOHHHH, KO- 

Topan 4>HKCHpyeTc* B chctgmhom koht- 
poJinepe 55 HMnyjibcoM cTpo6a, nocTy- 
naiomHM H3 renepaTopa 53. 3ra hh<}>op- 

MaUHH rOBOpHT O TOM, K3KHe Aefter- 

bhh AeHTpanbHMft npoijeccopHbiH 3jie- 
MeHT 54 6yAeT BbmojiHHTb b TexymeM 
MamHHHbM qHKjie, a Tax»e HcnojibayeT- 
ch ajih ynpaBneHHH noToxaMH AaHHbix Ha 
mHHe 26 AaHHbix, npw stom chctcmhnm 

KOHTpOJTJiepOM 55 *OpMHpyK>TCH KOMaHAbI 

"MTeHHe naMHTH" (bwxoa 27), M 3anHcb 
b naMHTb" (BbixoA 28), "3anHCb b 

yCTpoflCTBO BBOAa~BbIBOAa" (BbDCOA 29) 
H "HTeHHe yCTpoftCTB BBOAa-BbEBOAa" 
(BbDCOA 30). 

IIpH nocTynjieHHH Ha bxoa 34 aanpo- 
ca npepbiBaHHH ocymecTBJineTCH aanncb 
b CTEK (oSjiacTb ojioxa 2 onepaTHBKoft 
naMHTH) coAep*HMoro c^eTHHxa kom^ha 
(rexymero aApeca npepBaHHoft nporpaM- 
mw) h Bbwaqa hh BbixoAe 33 cnrHajia 
paapemeHHH npepbiBaHHH, c noMombio ko- 
Toporo oOecne^HBaeTCH' weHHe KOMaH- 
AW h aAPeca noAnporpaMMbi o6cnyscHBa- 
hhh npepbiBaHHH H3 KoHTpoJtnepa 9 npe- 
PbiBaHHft b nporpaMMHbift 6jiok 1 ynpaB- 
neHMH. 

IIocjieAOBaTeJibHbift HHTepfceftc 4 
(4>nr.6) ocyn^ecTB/iHeT npep6paaoBaHHe 
napannejibHoro iopMaTa AaHHbix, npHHH- 
Toro no mHHe 26 AaHHbix, b nocneAOBa- 
TenbHbift, a TaxKe oOparaoe npeoepaso-' 
BaHae nocjieAoaaTejibHoro fcopMaTa AaH- 
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HbDC , npHHHTbDC ot AHcnnen 5. B HHTep- 

cfceAce HcnoJib3yeTCH acHHxpoHHbrit pe- 
jkhm pa6oTbi HHTep^eAca 58 cbh3H. fle- 
niHiJipaTop 57 aApeca ocyor.eCTBJTHeT bm6op 
HHTep(Jjeiica 4 b aA.pecHOM noJie nporpaMM- 
Horo Cjioxa 1 ynpaBJienHH. IIpH stom 
MJiaAMHft aApec piuhw 25 aApeca, rioA- 
.KjnoueHHbift ko BxoAy Y/Jl ("YnpaBJieHHe/ 
10 /AaHHbie n ) HHTepiefica 58 cbh3h, o6ec- 
rieMHBaeT bboa b HHTep&eAc 58 KOMaHAW . 
hjih AaHHbix npH nocTynjieHHH cnrnajia 
sanHCH Tbxoa 29), BbrooA cjioBa cocto- 
hhhh hjih AaHHbix H3 HHTepfceHca 58 npn 
l 5 nocTynneHHH CHrHajia *iTeHHH (bxoa 30). 

CHHXpOHH3aAHH BXOAa npHCMHHKa (ClIP) 

h BbixoAa nepeAaTMHxa (CrW) HHTepfcen- 
ca 58 cbh3H ocymecTBrineTCH TaxToBbiMH 
HMnyjibcaMH renepaTopa 59, a chhxpo- 
20 HHsaujiH HHTepfceftca 58 c nporpaMMHbw 
Sjiokom 1 ynpasjieHHH - HMnyjibcaMH,- no- 
CTynaioiuHMH no BxoAy 32. BxoAHoft 60 h 
BbixoAHoft 61 ycHJiHTenH KaHanoB o6ecne- 
^HBaioT Heo6xoAHMbie -napaMeTpw Aeneft 

25 B 3 3HMOC B H 3 H C AHCIUieeM 5. 

YCTaHOBKa B HCXOAHOe COCTOHHHe 

"nocjieAOBaTejibHoro HHTep^efica ocyme- 
CTBnneTCH cwrHajioM, noCTynawniHM no 
BxoAy 31. 3aAaHHe pe»HMa npoH3BOAHTCH 
30 nepeA HawajioM pa6oTbi b npoijecce hhhah- 
a/iH3auHH, npH stom b HHTeprteftc 58 
CBH3H bboahtch ynpaBJiflwinee cjtobo, co- 
oTBeTCTBywmee pe^HMy AsycTopoHHeft 
• OAHOBpeMeHHOH nepeAa^H. CHHxpoHH3a- 
35 ahh o6MeHa HH^opManHeii MejKAy npo- 

rpaMMHbiM Ojiokom l ynpaBJieHHH h nocne- 
AOBaTejibHbiM HHTepcbeHcoM 4 ocymecTBJiH- 
eTCH nporpaMMHbiM onpocoM nporpaMMHbw 
6jiokom 1 ynpaBJieHHH cjioBa coctohhhh 
40 HHTep^eftca 4, KOTopoe coAepKHT hh- 
4opMauHK> o roTOBHocTH nepe^amHKa 
. HHTepfceftca 58 cbh3H npHHHTb AaHHwe 
ot nporpaMMHoro 6jioxa 1 ynpaBJieHHH 

H O rOTOBHOCTH npH6MHHKa HHTep^efica 
45 58 CBH3H nepeflaTb ASHHwe b nporpaMM- 
Hbifl 6jiok 1 ynpaBJieHHH. 

Bjiok 8 TaftMepoB (*Hr.7) npeAHaa- 
HaqeH ajih $opMHpoBaHHH speMeHHbix hm- 
nyjibcoB, KOTopwe HcnoJibayioTCH b ycT- 
5 q poftcTBe xax cnrHajiw npepbiBaHHH onpe- 
AejieHHoro ypoBHH , nocTynaiomHe b koht- 
pojuiep 9. 

flemH*paTop 63 aApeca npn HajiOTHH 
Ha CTapmHx paspHAax umnu 25 Hy»Horo 
55 coyeTaHHH cnrHaJiOB ocymecTBnneT Bw6op 
(jihhhh CBH3H BM) oAHoro H3 nporpaM- 
MHpyeMbix TaflMepoB 64. CHrnaJibi MnaA- 
mHx pa3pHAos mHHbi 25 nocTynawT Ha 
. TaftMepbi 64 HenocpeACTBeHHo h o6ec- 
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neMHBaioT o6pameHHe (jihhhh cbhsh A) 

K KaSVXOMy H9 CMeTMHKOB. BeJIHMMHbl Bpe— 

MeHHbix ycTaBOK nocTynawT no nHHe 26 

AaHHbDC H BBOAHTCH CHTHaJIOM 3anHCH 

(bxoa 29). 

Ha bxoam CO h C1 nocTynawT HMnyjib- 
cw reHepaTopa 62 cexyHAHbix HMnyjlbCOB, 
Bhxoa OKoHMaHHH CMeTa nepBoro c*ieT- 
WKa, 3anporpaMMHpoBaHHoro Ha ycTaB- 
Ky 1 mhh , TaflMepa 64 < coeAHHeH co 
BxoAaMH CO h CI Taitaepa 64^. ITpHeM 

HMnyjlbCOB CqeTMHKaMH raftMepoB pa3- 
pemaeTCH cnrHajioM 40, nocTynaion^HM 
c nyjibTa 10 ynpaBJieHHH Ha bxoam ctpo- 
6HpoBaHHH. IIpH paseHCTBe coAepacHMoro 
KaKoro-JiH6o ctteTMHxa Hyjiio Ha oahom 

H3 BWXOAOB 39 6jlOKa nOHBJ!He.TCH CHr- 
HaJl, KOTOPMH MOXCeT HCn0Jlb3 0BaTbCH 

Kan CHrnaji sanpoca Ha npepbiBaHHe 
nporpaMMHoro ojioxa 1 ynpaBJieHHH. 

KoHTponjiep 9 ($Hr.8) npepwBaHHft 
no3BOJiHeT peajiHsoBaTb MHoroypoBHeByw. 
BeKTopnyw CHCTeMy npep.MBaHHft. /4e- 
lUHfcpa-rop 65 aAPeca o6ecneMHBaeT 
Bbi6op KOHTpoJinepa b aAPecHOM none 
nporpaMMHoro 6jioxa 1 ynpaBJieHHH. 
IIporpaMMHpoBaHHe KOHTpoJiJiepa ocy- 

meCTBJIHeTCH KOMaHAaMH HHHAHaJlHSaAHH 

nepeA HauaJioM ero pa6otw. 3th ko- 
MaHAw 3aAaioT Ha^ajibHMe aAPeca noA~ 
nporpaMMe oCcnyatHBaHHH npepbraaHHH. 
BblBOA KOMaHA KOHTpOJUiep ocymecTBJW- 
eT no niHHe 26 AaHHbix no cnrHajiy "3a- 
nHCb" (bxoa 29). 3anpocw Ha npepwBa- 
HHe ot BHemHHx ycTpoiicTB nocrynawT 
Ha bxoam 38, 39 h 41, b pesyjibraTe 
uero KOHTpoJiJiep nocbinaer car Han ripe- 
PMBaHHH nporpaMMHOMy 6jioxy 1 ynpaB- 
jieHHH. Ilpn nojiyMeHHH ot nocjieAHero 
cnrHajia noATBepwAeHHH npepuBaHHH 
KOHTpOJUiep bwboaht Ha IQHHy 26 AaHHbix 
KoMaHAy h HaMajibHbrii aApec noAnpo- 
rpaMMbi o 6 c Jiy>KHB hhhh npepbiBaHHH. 

IIpH HanaTHH KHonxH 67 (hjih KHon- 
kh 68) nyjibTa 10 ynpaBJieHHH ($nr.9) 

Ha OAHOM H3 ero BbDCOAOB 38 nOHBJIHeT- 

ch cnrHaJi nycxa (hah cnrnan ocTaHo- 
Ba) ycTpottcTBa, kotopmr nocrynaeT 
Ha BxoA*KOHTpoJuiepa 9 npepbiBaHHH* 
Bo BpeMH pa6oTw ycTpoftcTBa (ot Ha*a- 

THH KHOnKH 67 AO HaxaTHfl KHOnKH 68) 

Tpnrrep 74 HaxoAHTc* b e ahhhm hom 
coctohhhh h AaeT paspemeHHe (buxoa 
40) Ha pa6oTy 6jioxa 8 TaftMepoB, Ha- 
MajibHan ycraHOBxa Tpnrrepa 74 ocy- 
mecTBjineTCH no BxoAy 31 ^epes sjie- 
MeHT HJlH 73. 3AeMeHTM H-HE 69-72 

Heo6X0AHMbl AJIH <J)OPMHpOBaHHH OAHHOM- 
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Hbix HMnyjlbCOB npH HaacaTHH KHonox 67 
h 68. 

IlapanjiejibHbie HHTepfceftcw 13-15 
(*Hr.10) odecnetiHBaioT chhxpohhmA 
o6MeH b napaitAeJibHoM ^opMaTe AaHHbnc 
c nynbTaMH 21 paGowx MecT h ojiokom 

17 naMHTH AHCKpeTHblX CHTHaJIOB • 

fleniHtpaTopb! 75, 77 h 79 ocymecT- 

tQ BJIHWT Bbl6op COOTBeTCTBeHHO HHTep<J>eft- 

cob 76, 78 h 80 ne P H(})epHHHbrx ycr- 
poftcTB b aApecHOM noJie nporpaMMHoro 
6/ioKa 1 ynpaBJieHHH. JIpH stom MJiaAnme 
paspHAW idhhw 25 a A peca, noflKJnweHHue 
t5 ko BXOAaM A ("AAPec") HHTepfceftcoB 
76, 78 h 80, odecnewHBaroT o6pameHHe 
k kaagnoMy H3 xaHanoB BBOAa— BbiBOAa 
hjih perncTpy ynpaBjiniomero cjioBa co- 
oTBeTCTByiomero HHTepBana. 

2Q YCTaHOBKa B HCXOAHOe COCTOHHHe 

HHTep^eftcoB ocymecTBjiHeTCH CHrHajioM^ 
nocTynawiaHM no BXOAy 31, npH stom 
Bee hx xaHajibi nepeBoAHTcn b pe»HM 
BBOAa AaHHbix. 
25 3aAaHHe peKHMoa npo«3BOAHTCH ne- 
peA Ha*iaJiOM paOoTH b npouecce hhhuh- 
ajiHsauHH, npH 3 tom b HHTep^efic 76 
nepH^epHHHbix ycTpoftcTB bboahtch yn- 
• paB/iHKHuee cjiobo, cooTBeTCTsyidmee 
30 peacHMy BbiBOAa hhAopmshhh scex ero 
KaHajioB, a b HHTep^eftc 78 - cjiobo, 
cooTBeTCTByH^ee peKHMy bboah ajih 
nepBoro ero xanana h BbiBOAa - ajih * 
BToporo. 

3 ^ HH$opMaiuiH , nocTynawi^aH H3 npo- 
rpaMMHoro 6jioxa 1 ynpaBJieHHH no ran- 
He 26 AaHHbix, no cnrHajiy sanncn 
(bxoa 29) aanoMHHaeTCH b 6y<i>epHOM 
perncTpe cooTBeTCTBywnero xaHajia 
40 (aflpec xoToporo npHcyTCTByeT Ha mH- 
He 25) h cpaay »e nepeAaeTC* Ha ero 

BbtXOAW. 

Ilpn BBOAe HH^opManHH AaHHbie c xa- 
HajioB sanHCbiBaioTCH b Sy^epHwe pe- 
45 thctpw 3THX xaHanoB 6ea CTpo6Hposa- 
hhh h AaJiee npH nocTynneHHH cnrnajia 
^JTeHHH (bxoa 30) nepeAawTCH Ha mn- 
ny 26 AaHHbix. 

TpHrrepw 81 4> ...,8l m , 82<,.„,82 n 
50 Cjioxa 17 naMHTH ahckpcthux cnrHaJios 
(4Hr.11) ycTanaBJiHBaioTCH b HcxoAHoe . 

COCTOHHHe npH BKJIWMeHHH yCTpOHCTBd 

no CHTHaJiy c6poca, nocTynaKHueMy na 
hhx ot nporpaMMHoro 6jioxa 1 ynpaB- 
55 JieHHH nepes TpeTHft bxoa 31 h coot- 
BeTCTBeHHo 3JieMeHTbi HIIH 83 83^ 
h 84 0 ...,84 h . m 

Ha nepBwe 48 h BTopue 50 bxoam 
Cjioxa CToxacTmecKH b Te^eHHe Tax- 
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Ta pa6oTw TexnojiorHwecKoro KoMnjieK- 
ca nocTynawT CHrnajibi co btopmx bm- 
xoaob nporpaMMHpyeMbix norwqecKHX 

KOHTpOJI/iepOB 22 (06 OKOHMaHHH H3TO- 

TOBjieHHH H3flejiH* cooTBeTCTBywnmx ar- 
peraTos) w ot /uithhkob 18 otkhohchhA 
napaMeTpoB H3AejiHft. 3th cnrHanw aa- 
noMHHawTCH b cooTBeTCTByiotvix Tpnrre- 
pax 6jroKa. ITporpaMMHWH 6jiok 1 ynpaB- 
JieHHH nocne onpoca coctohhhh Tpnrre- 
Pob Mepe3 bxoam 5;l nepBoro KaHana 
napajuiejibHoro HHTeptfcenca 14 o6ecne- 
HHBaeT ycraHOBKy b HcxoAHoe nojioace- 

HHe HMeHHO TeX TpHrrepOB, C KOTOpbDC 

6binw nocjiaHw cHrHajibi. HpH stom cht- 
HaJiu ycTanoBKH ot nporpaMMHoro 6jio- 
xa 1 ynpaBJieHHH nocTynawT nepes bm- 
xoflM BToporo KaHa/ia napannejibHoro 
HHTep^efica 14, TpeTbn bxoai* 52 6jio- 
Ka h 3JieMeHTw 1UIH 83,,...,83 m H 84,, 
. ♦ . , 84 n , 

Uhkji pa6oTbi Ka^Aoro arperaTa 19 
KOMnJiexca HawHHaeTCH npH Ha^aTHH Ha 
ero nynbTe 21 ($Hr.12) khohkh 102, 
npH 3Tom c BbKOAa ajieMeHTa HE 87 
Ha btopoh bxoa nporpaMMHpyeMoro 
KOHxpojiJiepa 22 nocbinaeTCH cnrHaji. 

nporpaMMHbiH 6jxok 1 ynpaBJieHHH 
ycTpoftCTBa cneAHT 3a xoaom BbinoiiHe- 
hhh njiaHOBbK 3anaHHH xaawiM arpera- 
tom nyTeM conocTaBneHHn nJiaHOBoro 

H 4>aKTHMeCKOro KOJIHMeCTBa, 3a$HKCH- 

poBaHHbix b 6jioxe 2 onepaTHBHOH na- 
mhth • npH hx paBeHCTBe npoijeccop 
Mepe3 napajiJiejibKbrfi HHTep<j>eHc 13 no- 
cwnafeT Ha cooTBeTCTBywmHH nyjibT 21 
pa6onero Mecfa cnrHaJi BunonneHH* 3a- 
A3HHH , KOTopbift nocTynaeT Ha ycwm- 
renh 86, BbisbiBan saropanne JiaMnw 
101, h 3neMeHTW H-HE 90, 94 h 98, 
noAroTaBJiHBa* mx k cpa6aTbmaHHw. no 
3T0My CHrHajiy onepaTop arperaTa 19 
HaacaTHeM oahoh H3 K/iasHm 103-105 
sanpaniHBaeT nporpaMMy hamotkh cne- 
A.ywmero HcrioJiHeHHH h3A6jihr , b per 
ayjThTaTe «iero nocTynaeT cnrHan Ha 
oahh K3 KaHajios BBOAa napajtJieJibHo- 
ro HHTep4>eHca 15, mto, b kohcmhom 
ctjeTe, npHBOAHT k 3anHCH aanpauiH- 
BaeMoft nporpaMMw b nporpaMMHpyeMMft 
KoHTponjiep 22 AaHHoro arperaTa 19. 
Ilo oKOHqaHHH BBOAa nporpaMMHbifl 
ojiok 1 ynpaBJieHHH uepe3 napanjiejib- 
hmh HHTep^efic 13 noAaeT CHrHaji 
Ha ycHJiHTe/ib 85, b pe3yjibTaTe wero 
aaropaeTCH JiaMna 100. 

3AeMeHTw H-HE 88 h 89 (H-HE 92, 
93, 96 h 97) Heo6xoAHMbi nnn 4>opmh- j 



POBailHH oahhomhwx HMnynbCOB coot- 
BeTCTBeHHO npH HaKflTHH OAHOft H3 KHO" 

noK 103-105. 3/ieMeHTbi H-HE 90, HE 91 
5 (H-HE 94, HE 95, H-HE 98 h HE - 99) 
oOecneMHBaioT sanpeT oAHOBpeMeHHoro 

npHCyTCTBHH CHTHaJTOB Ha nepBbrx 

BbKOAax nyjibTa 21 npn oAHospeMeHHOM 
HawaTHH khohok 103-105, npnueM na 
? q BbixoAe noHBJineTCH cnrHan ot khoiikh , 
HaacaToft panbme. 

nporpaMHHpyeMbrfi KoHTponnep 22 
(<J)Hr.13) npoCjieMHo opHeHTHpoBaH Ha 
aaAaMH nporpaMMHo-JioriiMecKoro ynpaB- 
j 5 neHHH oSopyAOBaHHeM.. Ero nporpaMM- 
hmh Cjiok 106 ynpaBJieHHH, 6jtok one- 
paTHBHoft 107 h nocTOHHHoft 108 na- 
mhth, nocneAOBaTejibHbiH HHTepAeftc 
109, nepBbrit 110 h btopoiI 111 na- 
20 panjiejibHbie HHTep4)eftcw h cbhsh Ne^y 

hhmh BbmoJiHeHbi aHaJioniMHo cooTBer- 
• CTBeHHo nporpaMMHOMy 6noKy 1 ynpaB- 
JieHHH, 6jioKy onepaTHBHoft 2 h no- 
CTOHHHoft .3 naMHTH, nocneAOBaTejibHo- 
25 My HHTepfceftcy 4, napajuiejibHoMy hh- 
Tep(J>eHcy 15, napaJinenbHoMy HHTep- 

*eHCy 13 H CBH3HM Mew HHMH . 

nporpaMMHpyeMMH KoHTpojinep 22 
o6ecnet*HBaeT ynpaBJieHHe arperaTOM 
30 19 b cooTBeTCTBHH c ajjropHTMOM, pea- 
jiHdoBaHHOM b BHAe nporpaMMw, xpaHH- 

MOH B 6jlOKe 108 nOCTOHHHOH naMHTH. 

nocneAHee HBJineTCH hctomhhkom ko- 
MaHA ajth nporpaMMHoro Gjiona 106 yn - 
35 paBJieHHH, Bbi6opKy kotopmx oh ocy- 
mecTBJineT no aAPecy, onpeAenneMOMy 
ero cueTtiHKOM kom3H^, Uhkji paOoTbi 
arperaTa 19 HavHHaeTcn no cnrHany 
c nyjib-ra 21 pa6oMero MecTa, KoTopwft 
40 nocTynaeT Ha BTopofi bxoa 46 nporpaM- 
MHpyeMoro KOHTpojinepa 22 (nepBbift 
bxoa napaJtneJibHoro HirrepAeftca 110). 
B cooTBeTCTBHH c nporpaMMoH nporpaMM- 
hmh 6noK 106 ynpaBJieHHH onpauiHaaeT 
45 nepe3 napaJiJiejibHbrti HHTepcbenc 110 
AaTMHKH nonoaceHHH mcxcIhhsmob (bxo- 
AW 47), jiornqecKoe cpanHeHne cocto- 
hhhh bxoaob c npeAycMOTpeHHWMH npo- 
rpaMMOH h no pesynbTaTaM c pamieHHH 
5Q nocbinaeT b napajinejibHbnl HHTepAenc 

111 KOMaHAbi Ha BKjiwtteHHe hjth ubiKjiKwe- 

HHe npOBOAOB HCnOJIHHTeJTbHWX MCXaHHS- 

mob. Ilocjte OTpa6oTKH ocfepejtnoro mara 
* nporpaMMbi (aaBepmeHHH BwnojiHeHHH 
;s onepeAHotf TexHOJiornqecKoft onepauHH, 
HanpHMep paaroHe npimoAA LuniutTiojiH 

AO HOMHHaJIbHori CKOPOCTH, HilMOTKe 3a- 

AaHHoro MHcna bhtkob xarymKH, ocTa- 
HOBxe ninHHACJia, noBr^poTe ctoji/i n 



iy 1 

t.a.) nporpaMMHuft 6jtok 106 ynpaBJie- 
hhh yBenHMHsaeT Ha enHHHuy khcjio b. 
nporpaMMHoM CMeTHHKe maroB, xotopuft 
paaMemeH b enone 107 onepaTHBHoft 

naMHTH. IloCJie OKOHMaHHH UHKJia H3T0- 

TOBJieHHH H3Ae/iHH arperaTOM 19 npo- 
rpaMMHhrft 6jiok 106 ynpaBJieHHH o6ecne- 
wHBaeT BWflauy cHrkaJia c nepBoro bm- 

jXOAa 48 BToporo napajmeJibHoro HHTep- 
(fceflca 1 1 1 (BToporo BbixoAa KoHTpoJUie- 

jpa) b 6jiok 17 naMHTH AHcxpeTHbix cnr- 

HaJlOB. 

B peaamax cbh3h nporpaMMHpyfcMoro 
KOHTponJiepa 22 c nporpaMMHMM 6jiokom 
1 ynpaBJieHHH ocymecTBJineTCH samtcb 
koaob AaHHbix nporpaMMW hsmotkh b 
6jiok 107 onepaTHBHoft naMHTH, KOTopwe 
nocTynawT Mepes' nocjieAOBaTenbHbift hh- 
Tep^eftc 20 h nocneAOBaTejibHutt HHTep- 
$eftc 109 nporpaMMHpyeMoro KOHTpoJine- 
pa 22 H3 nporpaMMHoro Qnoxa 106 yn- 
paBJieHHH, KOTOpblft CMHTblBaeT 3TH ASH- 

Hwe H3 6jioKa 2 onepaTHBHott naMHTH, 

CMHTblBaHHe KOfla npHWHbl npOCTOH H3 

SjioKa 107 onepaTHBHoft naMHTH *tepe3 
nocjieAQBaTejibHMft HHTep^eftc 109 npo- 
rpaMMHpyeMoro KOHTpbJUiepa 22 h rio- 
cjieAoBaTejibHbift HHTepfceftc 20 b npo- 
rpaMMHbrfi 6jiok 1 ynpaBJieHHH ♦ 

OnepaTopw anropHTMa (<J>Hr.14) bu- 

nOJIHHfOT ! 

1 - HatiaJibHyro ycTaHOBKy nporpaM- 
MHpyeMoro KOHTpoJinepa 22; 

2, 3, 16-19 - bmboa H3 nporpaMMH- 
pyeMoro KOHTponJiepa 22 coAepHHMoro 
ero cqeTMHKa maroB c ijejibw onpeAe- 
jieHHH coctohhhh arperata 19 (pa6o- 
Tbi hjih npHMHHw npocTon) ; 

2, 3, 4, 6, 7, 9-15 - bboa b 
nporpaMMHpyeMbtfl KOHTpojuiep 22 napa- 
MGTpoB H3 AejiHH , iioAJiewanero hstotob- 
JieHHio Ha arperaTe 19; 

8 - KoHTpoJib sanycKa arperaTa 19 
b padory;* 

^•••,6, 25,«,«,27 - KOHTpOJIB ajih- 

TejibHocTH TeKymero in«jia paSoTbi; 

20, • r. ,23' - BbinojiHeHHe onepainrt 
Ha mare ynpaBJieHHH, . 

24, 28, v . .,30 - oKonqaHHe AHKJia 
pa6oTbii 

yCTpoACTBO MO*eT npHMeHHTbCH T.aK— 

»e AJWi kohtpojih k ynpaBJieHHH paajrati- 
HbiMH TexHonorHtiecKHMH KoMnnexcaMH b 

AHCKpeTHOM npOHSBOACTBe Kak B 3JieK- 
TpOTeXHOTeCKOft, TaK H b APyrHx OT- 

pacJiHX npoMhimneHHocTH.. 
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^0pMyna.H3o6peTeHHH 

yCTpoftCTBO KOHTPOJIH H ynpaBJieHHH 

TexHOJiorHuecKHM KOMnjiexcoM ajih na- 
motkh HSAejiHft, coAepaamee nporpaMM- 
Huft 6jiok ynpaBJieHHH, 6jiok onepaTHB- 
Hofl naMHTH, nepBbift h BTopoft nocjieAo- 
BaTejibHwe HHTepfceftcw, AHcnneft, nep- 

10 Buft > BTopoft h TpeTHft napajuiejibHbie . 
HHTepfceftcbi, Ta6jio OTKnoHeHHft , 6jiok 
TaftMepoB, KOHTpoJuiep npepbiBaHHft, 
nyAbT ynpaBJieHHH , 6jiok nenara h ane- 
MeHT HJIH, BbixoA KOToporo coeAHHen 

J 5 c BX °A° M npepuBaHHH KOHTponJiepa npe- 
.PbraaHHii, BbixoA npepbmaHHH KOToporo 
coeAHHen c bxoaom sanpoca npepwsa- 
hhh nporpaMMHoro 6noKa ynpaBJieHHH, 
aApecHwe BbixoAbi KOToporo coeAHHeHM c 

20 aOTecHbIMH BxoAaMH 6jioxa onejiaTHBHo^ 
naMHTH, nepBoro, BToporo h TpeTbero 
. napaJiAejibHwx HHTepAeftcoB, nepBoro h 
BToporp nocjieAOBaTenbHbK HHTep^ettcoB, 
6jioKa TaftMepoB h KOHTponJiepa npepbi- 

25 BaHHft, BbixoA ^TeHHH nporpaMMHoro Gjio- 
Ka ynpaBneHHH coeAHHeH c bxoaom MTe- 
hhh 6ndKa onepaTHBHoft naMHTH, HH*op- 
MauHOHHwe BxoAbi-BbKOAM xoToporo 

06-beAHHeHM nOCpeACTBOM IUHHbl AaHHblX 
3Q C HH j)OpMaiXHOHHb!MH BXOAaMH— BbDCOAaMH 

nporpaMMHoro Sjioxa ynpaBJieHHH, nepBo- 
ro h BToporo nocjieAOBaTejibHbix HHTep— 
4eftcoB h KOHTpoJinepa npepuBaHHft, c 
HH^opMauHOHHbiMH BXoAaMH 6noxa Taft- 
MepoB, BToporo h TpeTbero napanjienb- 

Hb!X HHTep^eftCOB H C HH$opMaAHOHHblMH 

BbixoAaMH nepBoro napanjiejibnoro HHTep— 
*eftca, bwxoa sanncH b riaMHTb nporpaMM- 
Horo tooxa ynpaBJieHHH coeAHHeH c 

40 BXO « OM sanHGH 6n6xa onepaTHBHoft na- 
MHTH, bmxoa uanHCH bo BHeinHHe 6jiokh 
BBOAa-BMBOAa nporpaMMHoro 6jioxa yn- 
pasneHHH coeAHHeH c BXOAaMH 3anHCH 
BToporo h TpeTbero napajinejibkux :hh- 

45 Tep^eftcoB, nepBoro h BToporo nocjie- 
AOBaTejibHwx HHTep4>eitcoB, KOHTpoJinepa 
npepbroaHHft h f bjioxa TaftMepOB , buxoau 
npepbiBaHHft KOToporo coeAHHeHM c bto- 
^>oft- rpynnoft bxoaob npepwBaHHft koht- 

5Q ponnepa npepbiBaHHft, buxoa. mtckhh 

BHemHHx 6J10KOB BBOAa-BMBOAa nporpaMM- 
Horo OnoKa ynpaBJieHHH coeAHHeH c bxo- 
AaMH MTeHHH nepBoro h BToporo nocjie- 
AOBaTejibHwx Hirrep^eftcoB k nepBoro 

55 napajuienbHoro HHTep*eftca, buxoa c<5po- 
ca nporpaMMHoro 6jioxa ynpaBJieHHH coe- 
AHHeH c BXOAaMH c0poca nepBoro, BTo- 
poro. h TpeTbero napajuiejibHux HHTep— 
*eftcoB, nepBoro h BToporo nocneAOBa- 
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TenbHbK HHTep^eftcoB h nyjibxa ynpaBfle- 
hhh, buxoau npepMBaHHft KOToporo coe- ! 
AHHeHbi c nepBofl rpynnoft bxoaob npe- 
PbiBaHHft koHTpcwuiepa npepuBaHHfl, chh- .' 
ApoBbixofl nporpaMMHoro Bnoxa ynpaB- 5 
neHHH coeAHHeH c cHHxpoBxoAaMH nepBo- 
ro h BToporo nocnenoBaTanbHux HHTep- 

♦eftCOB, BUXOAU KOTOPMX COeAHHeHK co- • 
OTBeTCTBeHMO C BblXOAaMM H BXOAaMH AHC— 

roiea h 6noxa neqa™, BbKOA paapemeHH* 
npepbmaHHH nporpaMMHoro 6noKa ynpaB- 
neHMH coeAHHen c bxoaom paspemeHHH 
npepbisaHHH KOHTponnepa npepuBaHHfi, bu- 
xoau TpeTbero h napannenbHoro HHTep- 
*eftca coeAHHeHM c BXOAaMH Taono coc- 5 
TOHHHft, BbixoA paspemeHHH nynvra yn- 
PaBJieHHH coeAHHen c bxoaom paaperaemw 
6noKa TafiMepoB, OTJiHtawmee-. 
c a TeM, hto , c uenwo pacrmpeHHa 06- 
JiacTH npHMeHeHHfl ycTpoftcTBa, b Hero 

BBeAeHbl 6jIOK nOCTOHHHOR naM«TH, «ieT- • 

BepTbifl napannejibHMR HHTepfteftc, 6jiok 
naMH.TH AHCKpeTHbix CHrH ajios > rpynna 
AaTHHKos OTKJioHeHHH h rpynna arpera- ?5 
tob, MmRn KOTopbix BKjiwMaeT nocne- 
AOBaTenbHbitt' HHTepfcenc, nynbT paBosero 
MecTa, nporpaMMHpyeMbiH.KoHTpoJinep, 
rpynny Aa-rwHKOB nonoKeHH* MexaHHSMOB 
h rpynny itphboaob HcnonHHTejibHux Me- 

X3HH3MOB , BXOAM KOTOpUX Coe AHHeHbi C 
COOTBeTCTByMflHMH ynpaBJIHKHUHMH BbKO- 

AaMH rpynnu nporpaMMHpyeMoro KOHTpon- 
nepa, ynpaBnawnHft BbrxoA KOToporo coe- 
AHHeH c cooTBeTCTBywoiHM paapHAOM nep- 
Boft rpynnu ycTaHoBoiHux bxoaob etaoxa 35 

naMHTH AHCKpeTHbK CHTHajlOB , BTOpaH 

rpynna ycTPHOBOtinux bxoaob xoToporo 
coeAHHena c BUxo/taMH rpynnu AaTVHKOB 

OTKnOHeHHR, BbKOAbl flaTHHKOB nOHOKeHHtt 
MexaHHBMOB COeAHHeHM C C O OTB eTC TByto— • 

TOMH HH*opMaAHoHHbiMH BXOAaMH rpynnu 
nporpaMMHpyeMoro KoH/rponnepa, hh*op- 
MauHOHHMfl BbKOA xoToporo CoeAHHeH C 
HH&opMaipioHHbiM bxoaom. nocneAOBaTenb- 
Horo HHTep4»eftca arperaTa, HH^opMaiiHOH- 5 

HUH BbKOA XOTOporo CoeAHHeH c HK$op- 

MaiiHOHHbiM bxoaom nporpaMMHpyeMoro 
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KOHTpwuiepa, aApecHue buxoau nporpaMM 
Horo enoxa ynpaBJieHHH coeAHHenu c 
aApecHMMH BXOAaMH tjeTBepToro napan- 
nenbHoro HHTe P <!>enca h nocneAOBaTent- 
Horo HH T ep«eaca xmnoro arperaTa 
rpynnM, HK^opMaqHOHHbie bxoau— buxoau 

KOTOPMX COCAHHeHU C HIHHOH AaHHMX, 

bmxoa aanHCH bo BHemHHe 6jtokh bbo- 
Aa-BMBOAa nporpaMMHoro Sjioxa ynpa B - 
neHHa coeAHHeH c bxoasmh aanHCH ner- 
aepToro napannenbHoro HHTepfceftca h 
nooreAOBareJibHoro HHTepfceftca Ka*no- 
ro arperaTa rpynnu, buxoa nrem* 
BHennmx 6nox 0 B BBOAa— buboab nporpaMM- 
Horo enoxa ynpaBneHHH coeAHHeH c bxo- 
A8mh MTeHHH nocneAosaTenbHoro HHTep— 
•freftca xa*noro arperaTa rpynnu h ve T - 
BepToro napannenbHoro HHTepipeftca 
HH<popMauHOHHMe buxoau KOToporo coe- 
AHHenu c BXOAaMH c6poca enoxa naMn- 

TH AHCKpeTHbK CHTHaJIOB , HHfjlop M3 AH OH— 
Hbie BblXOAM KOToporo COeAHHeHM C HH— 
<POPMaUHOHHbMH BXOAaMH neTBepToro 

napannenbHoro HHTep^eftca, bmxoa cBpo- 
.ca nporpaMMHoro CnoKa ynpaBJieHHH 
coeAHHeH c BXOAaMH c6poca veTaepTo- 
ro napannenbHoro HHrep^eftca, nocne- 
AOBaTenbHoro HHTep<J)eRca xajiworo ar- 
peraTa rpynnbi h 6noKa na M *TH ahc- 
KpeTHwx CHrnanoB, chhxpobmxoa npo- 
rpaMMHoro enoxa yripaBneHHn coeAHHeH 
c chhxpobxoaom nocneAOBaTenbHoro hh- 
Tepieftca Kaworo arperaTa rpynnu 
cooTBeTCTBytonjHe paspHnw HH^opMaifHOH— 
hmx BbKOAOB Btoporo napannejibHoro 
HHTep^ettca coeAHHeHM c HH^opMauHoH- 
hmmh BXOAaMH nynbTa paCovero MecTa 
cooTBeTCTBywnjero arperaTa rpynnu, 
HH*op M auHOHHue BuxoAM nynbTa paeowe- 
ro MecTa Ka^noro arperaTa rpynnu 

COeAHHeHM C COOTBeTCTByWDJHMH BXOAaMH 

nepsoro napannenbHoro HH T ep*eHca h 
a^eweHTa HJIH, Bb aoA paapemeAHn nyn b - 
ra paeovero MecTa coeAHHeH c bxoaom 
paapemeHH* nporpaMMHpyeMoro kohtpoji- 
nepa . 
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HCTOMKHK AaHHbK 


IIpHeMHHK A^HIIblX 


I OnepaTopw aji- 






I ropHTMa 



H^eftKa fijioKa 2 onepaTHBHoft 
naMHTH 

H^eftKa CjioKa 3 nqcTOHHHoft . 
naMHTH 

ITporpaMMHbift 6jiok 1 ynpaB- 
JieHHH 



IIporpaMMHbift 6hok 1 ynpaB- 
JieHHH 



PerHCTp ynpaBJieHHH nocjieao- 
Barenbkf or o HHTeptfreflca 4 
PerHCTp nepeaaT^HKa nocneAo- 
BaTenbHoro HHTepfteftca 4, 
AHcnneft 5 

PerHCTp ynpaBJieHHH nacneAOBa- 
TeJibHoro HHTepcbefica 11 
PerHCtp hepeAaTMHKa nocneAo- 
BaTejibHoro HHTepfcenca 11, 
ycTpoftcTBo 12 netiaTH 
PerHCTp ynpaBJieHHH nocneflo- 
BaTeJibHoro HHTepfceftca 20 
PerHCTp nepeAaTHHKa nocjre/jo- 
BaTejibHoro HHTep$efica 20, 
nporpaMMHpyeMbiH KoHTponjiep 22 
TaHMep 6noKa 8 TattMepoB 
KoHTpojxjiep 9 npepbmaHHH 
napaJiJieJibHbift HHTep^ettc 13, 
nyjibTbi 21 pa6oMHx mcct 
ITapanJiejTbHbiH HHTep^eftc 14 , 

6jlOK 17 naMHTH AHCKpeTHNX 

cnrHajtoB. 

IlapajiJiejibHbiH HHTepfceftc 6, 

Ta&JIO 7 OTKJTOHeHHH 

HtieftKa 6jioKa 2 oriepaTHBHoft 
naMHTH 



5-7 



5,6,8 
9-12 

9-13 



9,14-16 
9,14-17 

9,18-?0 
9,18-21 



9,22,23 
9,24,25 

9,26-28 
9,29-31 



9,32-34 
52,53 



P'erHCTp coctohhhh nocjie- 
AOBaTejibHoro HHTep$eftca 4 
flncnjieft 5, perHCTp npH- 
eMHHKa nocneAOBaTejibHoro 
hht epfceftca 4 

PerHCTp COCTOHHHH nocjie- 
AOBaTejibHoro HHTepfceftca 20 
JIporpaMMHpyeMbtH KoHTpoJuiep 
22 , perHCTp lipHeMHHka nocjie- 
AOBaTejibHoro HHTep^eftca 20 
PerHCTp coctohhhh nocjieAO- 
BaTenbHoro HHTep^eftca ; 1 1 
ycTpoftcTBo 12 iteqaTH, pe- 
thctp npHeMHHxa nociieAo- ' 
sarejibHoro HHTep^enca 20 
Bjiok 17 naMHTH ahckpgthhx 
cnrHanoB, napajxnejibHUH 
HHTep^eftc 14 
KoHTponjiep 9 npepbmaHHH 



IlporpaMMHbiH 6jiok 1 ynpaB- 
JieHHH 



35-37,39 
35-39 

35,40,41,43 
35,40-43 

35,44,45,47 
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WopMupoBanue 
adpeca 'wewu P30 t 
Bmmopou xpa- 
Hurnc* nepSb/u 
cumBo/i dwSo&u- 

MblX dOHHb/X 



VmeHue 
cumBo/io U3 03!t3 

Snpoueccop 1 



BBod 
codep»<uMozo 
pezuc/npa coc/nop 
hup UH/nep(peuca4 
8npot4eccop1 



u , ^epedam^s. 
wem/ittiKt/H/neptpetiai 
s&eamoS /< npue- 
vydctNmtXs' 



BbiSod 
cum6o/io U3 npo- 
ueccopa 1 S pe- 
■ ?ucmp nepeoomw- 
«o UH/rteptpeuca 4 



nepedwo cumBcmcl 
noc/iedoSofnejibHbm 
KbdoM wpezucm- 
pa nepeaamvu- 
KCt na duc/weO 
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(54) DEVICE FOR CHECKING AND 
CONTROLLING A WINDING TECHNOLOGICAL 
COMPLEX 

The invention relates to the automation and 
computer engineering and can find industrial 
application in control systems for automated 
technological complexes for the production of 
winding articles. 

The object of the invention is to extend the 
field of application. 

Fig. 1 shows the functional diagram of the 
device; Fig. 2 is an algorithm of operation of the 
device for solving problems of technological complex 
control; Fig. 3 is an algorithm of operation of units of 
the device upon data entry; Fig. 4 is an algorithm of 
information processing and interchange between the 
device units; Fig. 5 is an example of a particular 
technical decision of the program control unit 1; Fig 6 
is that of the serial interface 4; Fig. 7 is that of the 
timer unit 8; Fig. 8 is that of the interrupt controller 9; 
Fig. 9 is that of the control panel 10; Fig. 10 is that of 
the parallel interfaces 13-15; Fig. 11 is that of the 
discrete signals memory unit 17; Fig. 12 is that of the 
workplace stand 21; Fig. 13 is that of the program 
controller 22; Fig. 14 is an algorithm of operation of 



the logical controller. 

The device (Fig.l) comprises a program 
control unit 1, a main memory unit 2, a permanent 
memory unit 3, a first serial interface 4, a display 5, 
a third parallel interface 6, a divergence board 7, a 
timer unit 8, an interrupt controller 9, a control panel 
10, a second serial interface 1 1, a printing unit 12, 
second 13, fourth 14 and first parallel interfaces, the 
element OR 16, a discrete signals memory unit 17; a 
plurality of divergence sensors 18, a serial interface 20 
for each technological complex aggregate 19, a 
workplace stand 21, a program controller 22, a 
plurality of mechanism sensors 23 and a drive 
mechanism group 24 of actuators, an address bus 25 
and a data bus 26 (reference characters 27-52 mean 
communications between the units). 

The program controller 22 (Fig. 13) 
comprises a program control unit 106, main memory 
units 106 and permanent memory units 108, a serial 
interface 109, first 110 and second 111 parallel 
interfaces. 

The operation of the apparatus is as follows. 

The permanent memory unit 3 stores all 
programs for checking and controlling the devices. 
Memory of the program logic controllers 22 stores 
programs for controlling the displacement of each 
aggregate 19. Each program is to execute a control 
algorithm for a corresponding aggregate 19 in a 
stepping manner with necessary instructions for 
starting the drive mechanisms 24 of the actuators 
being output depending on a combination of signals 
received from the mechanism sensors 23 mounted on 
the aggregate 19. 
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Upon actuation of the device, the 
program control unit 1 on output 31 produces a pulse 
which causes the units of the device to be set origin 
(operator 1, Fig.2), following which the program 
control unit 1 executes a mode initialization program 
for the units 4, 6, 8, 9, 11, 13, 14 and 20 (operator 2, 
Fig.2). 

The program control unit 1 then starts to 
process the program of a shift target stored in the 
permanent memory unit 3 (operators 3-7, Fig. 2). 
Using the keyboard of the display 5, the operator 
enters for each version of an article to be produced on 
each aggregate 19 according to a program a 

production time and article parameters (variable 
portion of the aggregate operation program: for 
example, when winding a electromotor stator, an 
operator should enter the number of coil groups to be 
produced in a cycle, the quantity of coils in a group, 
the number of coil turns and the like), as well as an 
allowable number of defective articles by types of 
articles in the batch. 

To switch the device in use, an operator 
pushes a corresponding key (operators 3, 18, 19 and 
20) on the control panel 10 with the result that the 
output 40 receives an enable signal for the timer unit 
8, and the output 38 receives a signal which passes 
through the interrupt controller 9 and over the 
communication 34 to the program control unit 1. 

Responsive to this signal, the program control 
unit 1 proceeds to execution of the program for 
entering data in the program controllers 22 of each of 
the aggregates 19 (operators 1 1-17), wherein the main 
memory unit 2 sends (over the data bus 26, the 
program control unit 1, and the serial interface) to 
memory of the controller 22 the program of winding a 
version of the articles to be produced first in this shift, 
and the permanent memory unit 3 sends control 
information to set the controller in automatic mode. 

The execution of the program of the aggregate 
19 is cyclic and includes, according to the program 
stored in the controller 22, inquiring the mechanism 
sensors 23, logical comparison of the inputs and 
outputs, and by the comparison, switching on or off 
one or other drive mechanisms 24 of the actuators. 
After a next program step is performed, the number of 
steps in the step counter of the program controller 22 
is increased by one, and after the article cycle on the 
aggregates is finished, the first input of the discrete 
signals memory unit 17 receives a pulse from the 
output 48 of the program controller 22. The second 
inputs of the unit 17 receive signals from the article 



divergence sensor 18 mounted on testing equipment 
(not shown). 

The former controls article parameters, 
determines whether an article is accepted or not, and, 
if not, identifies a production defect (when testing 
electromotor stators, e.g., it can identify divergence of 
resistance, break of wire, stator frame short-circuit or 
stator coil short-circuit) with the result that one of the 
sensors 18 is switched off. 

The program controller 22 (Fig. 13) is 
directed to solving problems of program-logical 
control of equipments. Its program control unit 106, 
main memory unit 107, permanent memory unit 108, 
serial interface 109, first 101 and second 111 parallel 
interfaces and communications therebetween are 
respectively analogous to the program control unit 1, 
the main memory unit 2, the permanent memory unit 
3, the serial interface 4, the parallel interface 15, the 
parallel interface 13 and the communications 
therebetween. 

The program controller 22 provides 
controlling the aggregate 19 in accordance with an 
algorithm represented in the form of a program stored 
in the permanent memory unit 108. 

The apparatus can be also used for checking 
and controlling a variety of different technological 
complexes in a discrete production both in the 
electrical industry and in other industries. 
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